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(54) SPECTRAL PHOTOMETER 

(57)Abstract: xc * c 

PURPOSE: To easily change parameters and to improve the efficiency tor 
setting optimum parameters by simultaneously displaying measurement raw 
data, operation processing data, and parameters op a same screen and 
then visually understanding their relationship. 

CONSTITUTION: Interferogram is successively sampled by a measuring 
means 12 and is stored 14 and the read interferogram is subjected to 
Fourier Transformation and then is converted to spectrum data. Then, the 
stored spectrum data 17 are read, are processed 18, and then are 
displayed 24. In this case, processing data are also displayed on a screen 
for setting operation parameters used by Fourier Transformation 16 and 
the data processing 18. Namely, the parameter setting screen and 
processing data display screen are displayed on a same screen, parameters 
are set 28 by an input means 26 and are displayed 24, thus visually 
confirming the operation parameter and processing data to be set 
(changed) simultaneously and improving the efficiency for setting optimum 
parameters (for example by displaying parameters on the measurement 
data). 



_2£ 



A3*"! 



LEGAL STATUS 

[Date of request for examination] 25.01 .2001 

[Date of sending the examiner's decision of rejection] 25.03.2003 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3510917 
[Date of registration] 09.01.2004 
[Number of appeal against examiner's decision of 2003-06830 
rejection] 

[Date of requesting appeal against examiner's decision of 22.04.2003 8£ST 
rejection] 



httn://wwwl9jpdlJpo.go,ip/PAl/result/detaiymain/wAAAkEai0ND 



Page 1 of 1 



NOTICES * 




apan Patent Office is not responsible for any 
lamages caused by the use of this translation. 
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XAIMS 

ClaimnThe spectrophotometer characterized by to have a measurement means perform spectrum measurement of a 
•ample a parameter setup means set up the parameter value for carrying out data processing of the measurement raw 
iTa from said measurement means, the data-processing means that carry out data processing of the measurement raw 
lata based on said parameter value, said measurement raw data, parameter value and a display means display data- 
Processing data, and said measurement raw data, parameter value and a display-control means display data-processing 
lata on a display means simultaneously. . 

Claim 21 The spectrophotometer with which said display-control means is characterized by making parameter value 
ihown a location table on measurement raw data, and performing said parameter setup by positioning on this 
neasurement raw data in a spectrophotometer according to claim 1. 

Claim 31 The spectrophotometer which is made to indicate the interference wave from which said display-control _ 
rTeans serves as a parameter by the continuous line with a trigonometric-function curve on measurement raw data m the 
interference wave form clearance processing by the spectrophotometer according to claim 2, and is characterized by 
performing said parameter setup by the amplitude of this interference wave by which it was indicated by the continuous 
line, the frequency, and phase setting out. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 

Industrial Application] This invention relates to amelioration of a spectrophotometer especially its active parameter, 
and the display device of processed data. 

[Description of the Prior Art] For example, when analyzing a sample in a Fourier transform infrared spectrophotometer, 
the infrared interference light was irradiated at the sample, the Fourier transform of the interferogram obtained from the 
reflected light thru/or transmitted light was carried out, and desired spectrum data have been obtained. Moreover, base- 
line amendment and the operation of noise rejection are performed to these spectrum data, and data processing required 
for sample analysis is performed. . 

r00031 Here the parameter at the time of performing various data processing to the time of carrying out the Fourier 
transform of said interferogram or spectrum data must be set as a suitable value, in order to obtain desired data. 
However if the measurement raw data obtained from each sample differ, it cannot judge whether the parameter which 
the suitable parameter value to each data will naturally also differ, and was set up is suitable until it displays processed 
data on a display etc. and checks by looking. That is, after setting up a parameter first in a near estimate and checking 
processed data, a parameter is changed gradually and an optimal parameter value is found out. 

r00041 And in the display of said parameter setup and processed data, the conventional spectrophotometer chooses data 
processing and is not rich, and the. setting-out item of a parameter is displayed with the measurement raw data before 
orocessine'as a parameter setup screen on a screen. Next, the parameter value considered to be suitable for each 
parameter item on this screen is set up, respectively, and the activation directions of the data processing are earned out. 
Thereby, it moves from a display screen to a processing result screen, and the processed data based on the set-up 
parameter value are displayed. . 
[00051 Furthermore as a result of checking these processed data, when the parameter value from which desired 
Processed data were' not obtained and which was case [ parameter value ] namely, set up is not suitable, change return 
and parameter value are again changed into said parameter setup screen for the display screen. And by carrying out the 
activation directions of the data processing again, a display screen moves to a processing result screen and the 
processed data based on the newly changed parameter value are displayed. Thus, the optimum value of a parameter is 
determined switching and applying a trial-and-error method to the display screen repeatedly on a parameter setup screen 
and a processing result screen, and desired processed data are obtained. 

rProblem(s) to be Solved by the Invention] However, in said conventional spectrophotometer, since the display with a 
parameter setup screen and a processing result screen changes mutually, a front screen disappears and only a new screen 
is displayed That is, in the parameter setup screen on which the measurement raw data and the parameter item are 
displayed if parameter value is set up and data processing is performed, this measurement raw data and parameter value 
will disappear from a screen, and it will change to the display of only processed data. Moreover, in order to change 
parameter value, the processed data currently displayed till then to return from a processing result screen to a parameter 
setup screen will disappear from a screen, and will return to the display of only measurement raw data and a parameter 
item For this reason, the screen change had to be carried out for every modification of parameter value, and the 
technical problem that operability was bad occurred. , _ . . . , 

r00071 Moreover since the processed data based on the parameter value before modification were not able to be 
simultaneously checked by looking in case parameter value is changed, the technical problem that time amount and an 
effort with it until it sets up the optimal parameter value were required occurred. [ very bad effectiveness and ] [ great ] 
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That is, as for modification of paramet^fcue, it is efficient to carry out, while thej^essed data obtained previously 
carry out comparison reference of whetlKo have been unsuitable with these proc^P! data based on the parameter 
value before changing at which point. However, as mentioned above, previous parameter value and processed data 
could not be conventionally checked simultaneously at the time of modification of a parameter setup, and since 
comparison reference of both sides was very difficult, parameter value was not able to be changed efficiently exactly. 
[0008] Especially, like interference wave form clearance processing, when said parameter is very complicated, as for 
setting out of the optimal parameter value, it has difficulty further, while this invention is made in view of the technical 
problem of said conventional technique and the object changes parameter value with sufficient operability -- an optimal 
parameter value -- target sure ** -- it is in offering the efficient spectrophotometer which can be set up. 

[0009] . 
[Means for Solving the Problem] The spectrophotometer applied to this invention in order to attain said object A 
measurement means to perform spectrum measurement of a sample, and the data-processing means which carries out 
data processing of the measurement raw data from said measurement means, A parameter setup means to set up the 
various operation parameters in said data-processing means, A display means to display each parameter in the 
measurement raw data, the data-processing data from a data-processing means, and the parameter setup means from said 
measurement means, It is characterized by having said measurement raw data, data-processing data, and a display- 
control means to display a parameter on a display means simultaneously. 

[0010] It is suitable that said display-control means makes parameter value shown a location table on measurement raw 
data, and performs said parameter setup by positioning on this measurement raw data here. Moreover, in interference 
wave form clearance processing, it is suitable for said display-control means to indicate the interference wave as a 
parameter by the continuous line with a trigonometric-function curve on measurement raw data, and to perform said 
parameter setup by the amplitude of this interference wave by which it was indicated by the continuous line, the 
frequency, and phase setting out. 
[0011] 

[Function] The spectrophotometer concerning this invention is that of ****** equipped with a display-control means, as 
mentioned above, and a simultaneous indication of the data-processing data based on the set-up parameter value is given 
with this parameter value and measurement raw data. For this reason, a parameter setup screen and a processing result 
screen do not have to turn into the same screen, and do not have to carry out a screen change in modification of 
parameter value. r 
[0012] case [ moreover, ] the parameter value which measurement raw data, data-processing data, and three relation of a 
parameter could carry out check-by-looking grasp easily by said simultaneous display, and was set up previously was 
not suitable ~ this - while referring to three relation - since ~ it becomes possible to make a setting-out change exactly 
and efficiently to an optimal parameter value. Moreover, since this parameter can be visually recognized by making said 
parameter value shown a location table on measurement raw data, it becomes possible to set up an optimal parameter 
still more easily. 

[0013] Especially, the amplitude, a frequency, and a phase can be set up by indicating in piles the interference wave 
which serves as a parameter in interference wave form clearance processing by the continuous line on measurement raw 
data with a trigonometric-function curve, checking this interference wave form visually as a actual form, and it becomes 
possible to set up an optimal parameter easily. 
[0014] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. The outline block diagram 
of the spectrophotometer concerning one example of this invention is shown in drawingl . A measurement means 12 by 
which the spectrophotometer 10 shown in this drawing extracts an interferogram one by one, An interferogram storage 
means 14 to memorize the interferogram obtained from this measurement means 12, A Fourier transform means 16 to 
carry out the Fourier transform of the interferogram by which reading appearance is carried out from this storage means 
14, and to change into spectrum data, It has a spectrum storage means 17 to memorize these spectrum data, the data- 
processing means 18 which carries out data processing of the spectrum data by which reading appearance is carried out 
from this spectrum storage means 1 7, and a display means 24 to have a frame memory 20 and a display 22. 
[001 5] It is shown in displaying processed data on the screen which sets up the operation parameter used in said Fourier 
transform means 16 and the data-processing means 1 8 collectively that it is characteristic in this invention. That is, the 
parameter setup screen and the processed-data display screen which were being conventionally displayed as a separate 
screen are displayed on the same screen. For this reason, in this example, it has the parameter setup means 28 which can 
be inputted and the display-control means 30 of an operation parameter with the input means 26, such as a keyboard. 
[0016] In addition, at the time of the Fourier transform, the former points out an interferogram, the latter points out 
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spectrum data at the time of data proc^fc of spectrum data, the former points ouA spectrum data before data 
processing and. as for said measuremenffaw data and processed data, the latter po^»ut the spectrum data after data 
processing! the spectrophotometer concerning this example - an outline -- it is constituted as mentioned above and a 
concrete operation of the parameter setup in this example and data processing is explained below. 
[0017] First in IF spectrum transform processing which carries out the Fourier transform of said interferogram to 
spectrum data with the Fourier transform means 16, if data processing is chosen from a menu screen, the screen 40 as 
shown in drawingj will be displayed. And the interferogram which performs data processing is read from said 
interferogram storage means 14, and these interferogram data are outputted to the display-control means 30. 
Furthermore, the display-control means 30 memorizes this interferogram data in the area equivalent to the measurement 
raw data display 42 which hits the screen upper part of a frame memory 20. 

r00181 Next by setting parameter value as the parameter setup means 28 from the input means 26, each parameter is 
displayed on the set point column of the parameter item section 44 of Screen 40. And when setting out of parameter 
value is completed, by choosing "O.K." shown in Screen 40, this parameter value is outputted to the Fourier transform 
means 16 from the'parameter setup means 28, and fourier transform processing of an interferogram is performed. 
[0019] And said spectrum data by which the Fourier transform was carried out are outputted to the display-control 
means 30 and this display-control means 30 memorizes this spectrum data in the area equivalent to the processed-data 
display 46 equivalent to the bottom of screen of a frame memory 20. Consequently, as shown in said drawing 2 , a 
simultaneous indication of all of interferogram data, spectrum data, and the parameter value can be given on the same 
screen 

[0020] Furthermore, after checking the processed data of said processed-data display 46, when these processed data 
differ from desired data, said parameter value is changed. And if new parameter value is inputted and "O.K." is chosen, 
fourier transform processing based on this parameter value will be performed again, and these new spectrum data by 
which the Fourier transform was carried out will be outputted to the display-control means 30. furthermore, the display- 
control means 30 - previous spectrum data - this new spectrum data ~ rewriting ~ a frame memory 20 ~ memorizing - 
- this - new spectrum data are displayed on the processed-data display 46. Said parameter setup and fourier transform 
processing are repeated, and are performed until the optimal parameter value is found as mentioned above. 
[0021] Thus in this example, repetition actuation with said parameter setup and fourier transform processing can be 
performed wdth operability unnecessarily [ the change of a screen ], and sufficient that what is necessary is just to repeat 
selection of a parameter setup input and "O.K." on the same screen. Moreover, since the spectrum data based on the 
parameter value set up previously and this parameter value can be checked by looking simultaneously, parameter value 
can be changed carrying out comparison reference of both, and the optimum value of parameter value can be found out 

[OO^TNext the example in the case of performing various data processing is explained to said spectrum raw data by 
which the Fourier transform was carried out according to drawing 3 and drawing 4 . In addition, the same sign is given 
to said drawing 2 and a corresponding part, and explanation is omitted. The data-processing screen of base-line 
amendment is shown in drawing 3 as an example of data processing of spectrum raw data. And in this drawing, the 
spectrum raw data by which the Fourier transform was carried out is displayed on the measurement raw data display 42, 
and the spectrum processed data of Ushiro who performed base-line amendment processing are displayed on the 
processed-data display 46. 

[0023] That is, if data processing is first chosen from a menu screen in base-line amendment processing, reading 
appearance of the spectrum raw data which performs data processing from said spectrum storage means 17 will be 
carried out, and this spectrum raw data will be outputted to a display and control section 30. And a display and control 
section 30 memorizes this spectrum raw data in the area equivalent to the measurement raw data display 42 of the 
screen upper part of a frame memory 20. 

[0024] And if parameter value is set as the parameter setup means 28 from the input means 26, this parameter value will 
be outputted to the spectrum data-processing means 18 from the parameter setup means 28, and data processing of base- 
line amendment will be performed. Furthermore, processed data are outputted to a display and control section 30 from 
this data-processing means 18, and a display and control section 30 is memorized in the area which is equivalent to the 
processed-data display 46 of the bottom of screen of a frame memory 20 in these processed data. Consequently, as 
shown in drawjng_3 , a simultaneous indication of parameter value, spectrum raw data, and the spectrum processed data 

is given. ... - . ., 

[0025] Here in this example, as shown in drawing! , a location table example and this positioning are performing the 
parameter setup for the amendment base line 48 in the area of the measurement raw data display 42. That is, the 
amendment base line 48 which tied a number of the point 50 and each point 50 specified in the measurement raw data 
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display 42'was displayed, and the parai^fc- for obtaining the amendment base line^^orresponding to the location of 
this point 50 by setting up the location oWach point 50 with a mouse etc. is set up.^^ 

[0026] In addition, the set point of said point 50 is outputted to a display and control section 30 from the parameter 
setup means 28, is memorized in the area which is equivalent to the measurement raw data display 42 of a frame 
memory 20 with this display and control section 30, and is displayed with spectrum raw data in this measurement raw 
data display 42. Thus, in this example, it can carry out checking simultaneously the spectrum processed data based on 
the amendment base line and this to which setting out of the complicated amendment base line of a configuration could 
also be easily performed only by the number of said each points, and setting out of a location, and was further set 
previously also in setting-out modification of this amendment base line, and carrying out comparison reference, and 
becomes that it is possible in carrying out exact setting-out modification efficiently. 

[0027] Moreover, the data-processing screen of interference wave form clearance is shown in drawing.4 as other 
examples of data processing of spectrum raw data. In this drawing, the trigonometric-function curve 52 as an 
interference wave is displayed on the change of the base line shown in said drawin g,! on spectrum raw data. In addition, 
the device which displays a parameter, spectrum raw data, and spectrum processed data on the same screen is the same 
as that of the base-line amendment mentioned above. And in this example, it makes it possible to find out efficiently the 
optimal parameter for interference wave form clearance by indicating the trigonometric-function curve 52 by overwrite 
on the spectrum raw data with which the interference wave form is included. 

[0028] That is, since the interference wave is on spectrum data, the interference wave form included in the spectrum raw 
data is produced, and the amplitude of abbreviation regularity, a frequency, and a phase can express this interference 
wave form within limited limits. Then, said interference wave form was expressed as the trigonometric-function curve 
52 on the spectrum raw data, and the amplitude, the frequency, and the phase are set up, respectively so that the 
trigonometric-function curve 52 may lap with this spectrum raw data mostly. Thus, in this example, it makes it possible 
to set up the optimal parameter easily by recognizing an interference wave form visually as a actual form. 
[0029] In addition, although base-line amendment processing and interference wave form clearance processing were 
explained to the example in said example, also in each spectrum data processing, such as other deconvolution 
processings, four-operations processing, data connection processing, differential-spectrum processing, C02 peak 
clearance processing, differential processing, smoothing processing, and FFT filter processing, it is possible in carrying 
out a parameter setup easily and efficiently by displaying a parameter setup screen and a processing result screen on the 
same screen. 

[° 03 °] * • 

[Effect of the Invention] As explained above, in order to indicate measurement raw data, data-processing data, and the 

parameter by simultaneous on the same screen according to the spectrophotometer concerning this invention, it becomes 

possible to change parameter value, being able to change parameter value, checking simultaneously by looking the 

processed data based on the parameter value and this which were set up further previously, and carrying out comparison 

reference of both without switching a screen. 
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< >^-7xD7 , 7Ar-^^7l'-A^ ; e i J 2 0©@ 

[0 0 18] *fCA7J^2 675^A^^-^M^^ 
^-^^¥19:2 8»C^t-^iia:^J;D. II4 0(D 

I®4 OICt^T rOKj $r^T^^i:JC«i:r). 
^~^^V^^^-^^^®2 8A^7-UXfaf 
Sl6tCtii7J^n, ^>^-7xP^7A«7-UX^ 

[0019] *vx. mr^^~ux^$nfcx^^ ^ 
;u^-^tt^^il5^g:3 otdtUTj^n. w&tkMW^ 

g3 0 HeiCDX^^ K;V^~^$:^^~A^^EU 20© 

mmTmz&rczmm^-?^i$4 6i:^it^x'j 

-7xd^7At-^, x^^7 h;^— 
— *fa*±xm— mM±.\zm$&7TC?z> c t^^r^^ 
[0020] **>\z. f&mmm7 : ~-*&7Kt&4 ecomm 
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5 

^n. ^y-u x&ft^n&Srfc&x'^ mi^— ^a* 

8^«flf83 0l:flJ*3n5. ^K®»¥S 
-^K#&^T:7U-A;**U 2 0tCi21&U RSr&fc 

x^ Mi^-^fcffiaix— **k«4 6»c^*r^>, 
[0021] c<d&o\z. *mmmz&^T\z, wim/^ 

iar^tms. a? 
[0022] &\z, awB7-ux«»$nfcx^^ 

04«otMno ass, wibh 2 t»*r*«» 
x^ h;u£^-*#^£n, oa? 2 — *«acS4 6 

[0 0 2 3] Tftfr^ 'S— X >ffiJE$m\Z$> 

hMr-^^7l/-A^^'J 2 0<Z>MM±g&(Z>$| 
[0 0 2 4] -ebT> ^5;*-^£A#¥®:2 6^^> 

&i 8fcm^3^n> ^-x^-r^iEcD^-^ffl^tfT 

#*K«»ffl3 OfcfflrtSn, S^fH1V8B3 0»Rffi39 

6icffls-r^xuTfcE«-r«>. iioie*, m3 
\zmT£v\zA7*-?m. x^ h;^5r-^. Rtx 

[0 0 2 5] :^T> **lfi«K^ViTtt, m 3 IC^T 
£ 5 K*tIE^-X^ >4 8 £^££5^Sl^g&4 2 

cdxu 7 wc^ms^u m&wm&z&t)/^*-? 50 




#B!¥7-2 1 8 3 4 1 

6 

^££ffoT^£ e -TftfrS. SKtSiT 5 — ^5Kffi4 2 

rttcm^b^s:<D#-f > h 5 0 &t«-*ven«>3iw > h 

5 0£^£*tIE^---X^ >4 8&SjkU > 
h5 OOttf^V^xfr^T^t^lItT. SrtW > 
h 5 OcoagJC^L/tSiE^— X^-T>4 8£#£fc 

6 (7) rt 7 * UT V>£ <D7?$>Z> 0 

[0 0 2 6] fcfc, j»EW>h5 0CD«gffl(tt, ^7 
^-^1^8 2 83&>5g^fH»SS3 OfcfciJ^Sn. g 
a^M»»3 OKiD^U—A^U 2 0 (DMMZi'r— 
^8/T«4 2lcfflyrr*xU7rtKEti£n, R«Bg± 

3aOE«ra*A<fT-5Ci:*nff«i:ftS. 
[0 0 2 7] *fc, X^ hMr-^©T 

X ^-f ><D& V \z=f-»»±. LTtDHAHStti 5 2 £X 

[0 0 2 8] -r&fr^ x^^ hMr-^^^nr 
z>. tz-c. mm=F»&m&=nwR&»5 2t?x^^ 

[0 0 2 9] HalBSIJS^tZ^V^T«^-X^-r> 
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[0 0 3 0] 

$ a £ $fc l ^ * - * a t iinjcs^ < sum? 
can *m*v>-nmm\zfrfr*ft^Bm<Dm&m w 
[S3] ^ias i fc*-r»5t3t*tt*ffi v^c^-x ^-f 
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[04] 89EH1 Jr^r»3e5K«H-&«^fcT*«*» 
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2 4 ... 
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4 4 •. 
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